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(57)Abstract: 

PURPOSE: To reduce the power consumption while preventing the reduction of 
the processing speed in a CPU part and to eliminate a need of the queue control 
function in the CPU part with respect to the CPU consisting of the CPU part and 
a BCU part. 

CONSTITUTION: A clock control part 105c distributes a clock 111 supplied from 
the outside into a CPU part 101 and a BCU part 105. At this time, the period of a 
CPU clock 112 supplied to the CPU part 101 is made longer only when the read 
access to a storage device 106 or the like from the CPU part 101 is requested. 
That is, the state just before the change point of the CPU clock 1 12 for input or 
input data from an internal data bus 104 to the CPU part 101 is held until read 
data is settled on the internal data bus 104. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The CPU section which manages data processing of data, and the 
BCU section which manages the data I/O between this CPU section and an 
external device are included. This BCU section While connecting with said CPU 
section with an internal bus, it connects with said external device by the external 
bus. Answer an access request from said CPU section, and a bus cycle is 
generated on said external bus. And it sets to the data processor which has the 
function to generate the weight State in said bus cycle according to the rate of 
said external device of an access place which can be answered. Said BCU 
circles are equipped with the clock control section. This clock control section 
While supplying the clock supplied from the outside to said CPU section and 
said BCU circles, about the clock supplied to said CPU section It restricts to the 
read access demand to said external device from said CPU section. The data 
processor characterized by extending the condition in front of the changing point 
of the clock which inputs the input data which requires said CPU section for said 
read access demand from said internal bus until said input data is decided on 



said internal bus. 

[Claim 2] Said BCU section is a data processor according to claim 1 
characterized by having the access-control section which generates the weight 
State according to the ready signal outputted from said external device. 
[Claim 3] Said BCU section is a data processor according to claim 1 
characterized by having a storage means to memorize the number of the weight 
State according to the access rate for every address of said external device, and 
having the access-control section which generates the weight State based on 
the number of the weight State memorized by said storage means 
corresponding to the address of access request point equipment at the time of 
the access request from said CPU section. 

[Claim 4] Said clock control section is a data processor according to claim 3 
characterized by suspending supply of the clock to the BCU principal part except 
said access-control section during the weight State period of said bus cycle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the data processor 
which performs queuing control according to the rate of access place equipment 
which can be answered at the time of access to external storage and an external 
peripheral device about a data processor. 
[0002] 

[Description of the Prior Art] Generally the queuing control according to each 
rate which can be answered is required of CPU at the time of delivery of data 
with an external store and a peripheral device. Generally such queuing control 
carries out the firm gas of the clock to CPU, and at the time of the bus cycle for 
access to a store or a peripheral device, it is performed by inserting the weight 
State in a bus cycle until CPU samples the ready signal from access place 
equipment in the standup or falling of a clock and becomes a ready. However, by 
this approach, since the clock is supplied during queuing control as well as usual 
at CPU, the technical problem which should be solved in respect of the power 
consumption of CPU is left behind. For this reason, some following amelioration 
techniques are proposed conventionally. 



[0003] One of them is the technique (the 1st conventional technique is called 
hereafter) of stopping the clock of CPU until the ready signal from access place 
equipment becomes active so that it may be indicated by JP,4-60859,A. The 
block diagram is shown in drawing 7 . In the usual case, the clock generated in 
the clock generation section 505 bypasses the clock control section 504, and is 
supplied to CPU501 as a clock 506. If a bus cycle for CPU501 to access a store 
502 is started, the bus cycle start signal 507 which shows that is given to the 
clock control section 504, and the clock control section 504 will hold the level of 
the clock 506 supplied to CPU501 to a low level or high level until the ready 
signal 503 from a store 502 becomes active from the time. And if the ready 
signal 503 becomes active, a clock 506 will be supplied like usual. Thereby, 
CPU501 stops completely during the period which should insert the weight State 
essentially, when a clock 506 begins to be supplied again, it resumes actuation, 
and the ready signal 503 detects having become active and ends a bus cycle. 
[0004] According to this 1st conventional technique, CPU can be stopped 
completely and the power consumption of CPU can be reduced until the ready 
signal from access place equipment becomes active. 

[0005] As the second conventional technique does not stop a clock and is looked 
at by JP,61-1 03727, U, the inside of wait mode is the technique (the 2nd 
conventional technique is called hereafter) switched to a low speed clock. The 



block diagram is shown in drawing 8 . In the usual case, the clock generated in 
the clock generation section 601 is supplied to CPU as a clock 603 through the 
gate 606,608. If a bus cycle for CPU to access an external store etc. is started 
and it becomes wait mode, while the gate 606 will be closed by the control signal 
602 outputted from CPU, the gate 605 is opened by the output of the gate 607 
and the clock which carried out dividing of the clock of the clock generation 
section 601 with the counting-down circuit 604 is supplied to CPU as a clock 603 
through the gate 605,608. 

[0006] According to this 2nd conventional technique, although CPU cannot be 
completely stopped in weight, since a low speed clock is supplied in the 
meantime, reduction of the power consumption of a certain extent is possible. 
[0007] The third conventional technique is techniques (the 3rd conventional 
technique is called hereafter) which switch the clock rate of CPU according to 
the rate of access request point equipment, as JP,62-191960,A sees. The block 
diagram is shown in drawing 9 . In the usual case, the clock generated in the 
clock generation section 707 bypasses the clock control section 709 as it is, and 
is supplied to CPU701 as a CPU clock 708. Initiation of a bus cycle for CPU701 
to access a store 702 or the circumference function 703 determines this clock 
rate and number of weight in a bus cycle with reference to the clock rate and the 
number of weight for every access place device address the control circuit 705 is 



beforehand remembered to be inside based on the address of the access place 
equipment outputted on the external bus 704. The determined clock rate is 
notified to the clock control section 709 by the clock-rate control line 706, and the 
clock control section 709 changes the clock rate of the clock 708 to CPU701 
according to it. On the other hand, according to the determined number of weight, 
the number control line 710 of weight to CPU701 is controlled. 
[0008] Although it is in the key objective of this 3rd conventional technique 
abolishing each store 702 and the need of giving a ready signal sending-out 
function every circumference function 703, if a clock rate is reduced according to 
the rate of access place equipment, in order that CPU701 may operate at a low 
speed, the effectiveness of reducing power consumption will also be done so in 
the meantime. However, since CPU701 needs to detect the condition of the 
number control line 710 of weight equivalent to a ready signal line and needs to 
judge termination of a bus cycle, it cannot stop the clock of CPU701 completely 
like the 2nd conventional technique. 
[0009] 

[Problem(s) to be Solved by the Invention] A technique which was mentioned 
above in order for queuing control to reduce the power consumption in required 
CPU by relation with the rate of access place equipment which can be answered 
was proposed conventionally, and was an effective technique depending on the 



class of CPU. CPU is equipped with the CPU section which manages data 
processing of data, and the BCU section which manages the data I/O between 
the store of this CPU section and the exterior, or a peripheral device. However, 
for improvement in processing speed In CPU which enabled it to continue other 
actuation, without waiting the access termination after the CPU section passed 
light data to the BCU section at the time of light access to an external device, 
neither of the above-mentioned conventional techniques was inapplicable. 
[0010] That is, it is because the clock to CPU will stop and actuation of the 
internal CPU section will also be suspended, even if it is the case of the bus 
cycle not only concerning the case of the bus cycle which requires it for read 
access but light access if the bus cycle to an external device is started when the 
conventional technique of the above 1st is applied. Moreover, although the 
internal CPU section can operate since the clock to CPU does not stop 
completely when the above 2nd and the 3rd conventional technique are applied, 
it is because it changes to a low-speed clock, so processing speed usually falls 
compared with the time. 

[0011] If it was in CPU which consists of a CPU section and a BCU section and 
which was mentioned above from such a situation, the configuration as shown in 
drawing 10 was adopted about queuing control. 

[0012] In drawing 10 , CPU400 is connected including the CPU section 401 and 



the BCU section 403 with the internal bus 409 with which they consist of an 
internal address bus and an internal data bus. Moreover, the BCU section 403 is 
connected to storage 404 and the circumference function 405 by the external 
bus 407 which consists of an external address bus, an external data bus, and an 
external control bus. The clock 411 generated in the clock generation section 
410 is inputted into CPU400, and firm gas is carried out to the internal CPU 
section 401 and the internal BCU section 403. 

[0013] When reading data from a store 404 or the circumference function 405, 
the CPU section 401 outputs the address of an access place to an internal 
address bus while requiring a lead from the BCU section 403 with a access 
request signal 402. The BCU section 403 activates the busy signal 406 to the 
CPU section 401 at the same time it starts a light bus cycle with the access 
request signal 402 from the CPU section 401 to the store 404 or the 
circumference function 405 used as an access place. The CPU section 401 
waits until this busy signal 406 becomes inactive. The storage 404 or the 
circumference function 405 of an access place performs the access request from 
the BCU section 403, and it activates the ready signal 408 while it outputs data 
to an external bus 407. The BCU section 403 has sampled the condition of the 
ready signal 408 in the State of a light bus cycle, and when the ready signal 408 
is not active, it performs queuing control which inserts the weight State. And if it 



detects that the ready signal 408 became active, the BCU section 403 latches to 
the interior the data outputted on the external bus 407 from access place 
equipment, it will make a busy signal 406 inactive while transmitting it to an 
internal bus 409, and will end a light bus cycle. The CPU section 401 detects this 
and ends reception and read access for data from an internal bus 409. 
[0014] Moreover, when writing in data to a store 404 or the circumference 
function 405, data are outputted to an internal data bus and the CPU section 401 
outputs the address of an access place to an internal address bus while 
requiring a light from the BCU section 403 with a access request signal 402. The 
BCU section 403 starts the lead bus cycle for in response processing the 
above-mentioned address demand on an external bus 407. Unlike the time of 
read access, at this time, a busy signal 406 is still inactive. Therefore, after it 
writes the CPU section 401 in the BCU section 403 and it passes data, it does 
not have to carry out queuing, it can end light access, and can continue other 
actuation. On the other hand, the store 404 or the circumference function 405 of 
an access place activates reception and the ready signal 408 for data from an 
external bus 407 according to the light bus cycle from the BCU section 403. The 
BCU section 403 has sampled the condition of the ready signal 408 in the State 
of a light bus cycle, and when the ready signal 408 is not active, it performs 
queuing control which inserts the weight State. And detection of that the ready 



signal 408 became active ends a light bus cycle. 

[0015] Thus, it consisted of a CPU section and a BCU section, and if it was in 
CPU which lost queuing control of the CPU section at the time of light access for 
improvement in processing speed, reduction of the power consumption of CPU 
at the time of the queuing control at the time of read access was not achieved. 
Moreover, if it was in this kind of CPU, while the queuing control function was 
needed for the BCU section, there was also a trouble that the queuing control 
function according to a busy signal was further needed also for the CPU section. 
[0016] It is in this invention being proposed in view of such a situation, enabling 
reduction of the power consumption, preventing the fall of the processing speed 
of the CPU section in CPU of the format which consisted of a CPU section and a 
BCU section, as the purpose was mentioned above, and making unnecessary 
the queuing control function in the CPU section. 
[0017] 

[Means for Solving the Problem] This invention contains the CPU section which 
manages data processing of data, and the BCU section which manages the data 
I/O between this CPU section and an external device, in order to attain the 
above-mentioned purpose. This BCU section While connecting with said CPU 
section with an internal bus, it connects with said external device by the external 
bus. Answer an access request from said CPU section, and a bus cycle is 



generated on said external bus. And it sets to the data processor which has the 
function to generate the weight State in said bus cycle according to the rate of 
said external device of an access place which can be answered. While supplying 
the clock supplied from the outside to said CPU section and said BCU section, 
about the clock supplied to said CPU section It restricts to the read access 
demand to said external device from said CPU section. Said BCU section is 
equipped with the clock control section which extends the condition in front of 
the changing point of the clock which inputs the input data which requires said 
CPU section for said read access demand from said internal bus until said input 
data is decided on said internal bus. 
[0018] 

[Function] The BCU section generates a bus cycle on an external bus, and the 
weight State is generated in a bus cycle in the data processor of this invention 
according to the rate of access place equipment which can be answered 
according to the ready signal and the number of the weight State memorized 
beforehand from access place equipment at the time of access to the external 
device from the CPU section. At this time, although the clock control section is 
supplied to the CPU section usually through a clock at the time of light access, it 
extends the condition in front of the changing point of the clock which inputs the 
input data which requires the CPU section for a read access demand from an 



internal bus at the time of read access, until the BCU section outputs the data 
led from the external device on an internal bus. For example, if data shall be led 
from an internal bus at the standup time of the following clock with which the 
CPU section advanced the read access demand, the clock control section will be 
extended until input data decides the low level which is in the condition of the 
just before at the standup time of the following clock with which the CPU section 
advanced the read access demand on an internal bus. 
[0019] 

[Example] Next, the example of this invention is explained to a detail with 
reference to a drawing. 

[0020] Drawing 1 is the block diagram of one example of this invention. In this 
drawing, it is CPU which is the data processor with which 100 applied this 
invention, and the CPU section 101 which manages data processing of data, 
and the BCU section 105 which manages the store 106 of this CPU section 101 
and the exterior and the data I/O between the circumference functions 107 are 
included. 

[0021] The BCU section 105 is connected to storage 106 and the circumference 
function 107 by the external bus 108 which consists of an external data bus, an 
external address bus, and an external control bus while connecting with the CPU 
section 101 with the internal bus which consists of an internal address bus 103 



and an internal data bus 104. While preparing clock control section 105c in this 
BCU section 105 in addition to BCU principal part 105a and access-control 
section 105b which realize that fundamental function, once inputting into this 
clock control section 105c the clock 111 generated in the clock generation 
section 110 equipped outside and supplying BCU principal part 105a and 
access-control section 105b from here, he is trying to supply the CPU section 
101 as a CPU clock 1 12 in this example. In addition, the store 106 and the ready 
signal 109 from the circumference function 107 are inputted into the BCU section 
105. 

[0022] In CPU100 of drawing 1 , when it operates considering from the standup 
of the CPU clock 112 to the next standup as one clock cycle and access to 
storage 106 or the circumference function 107 is needed, the CPU section 101 
activates a lead and the access request signal 102 including the classification of 
a light synchronizing with the standup of the CPU clock 112, and outputs the 
address which serves as a candidate for access synchronizing with the next 
falling of the CPU clock 112 to an internal address bus 103. And at the time of 
read access, data are received from an internal data bus 104 at the termination 
(at that is, the standup time of a clock) of the next clock cycle of the CPU clock 
112. That is, the CPU section 101 ends read access by two clock cycles. 
Moreover, at the time of light access, in falling of the next clock cycle of the CPU 



clock 112, data are outputted to an internal data bus 104, and light access is 
finished. That is, the CPU section 101 also ends light access by two clock cycles. 
[0023] The BCU section 105 starts a bus cycle from the access request signal 
102 from the CPU section 101 , and the address outputted to the internal address 
bus 103, and outputs the data of an internal data bus 104 to an external bus 108 
at the time of a light. 

[0024] By the bus cycle which the BCU section 105 generated, a store 106 and 
the circumference function 107 output data to an external bus 108 at the time of 
read access, and incorporate data from an external bus 108 at the time of light 
access. At this time, a period until access is completed makes the ready signal 
109 inactive. 

[0025] The BCU section 105 has sampled the condition of the ready signal 109 
in the State in a bus cycle, and performs queuing control which generates [ that 
the ready signal 109 is still inactive and ] the weight State. Moreover, if it detects 
that the ready signal 109 became active, a bus cycle is ended at the time of light 
access, at the time of read access, the data outputted to the external bus 108 
from the store 106 or the circumference function 107 will be incorporated, it will 
output to an internal data bus 104, and a bus cycle will be ended. 
[0026] Since the CPU section 101 ends read access by two clock cycles as 
mentioned above, the BCU section 105 needs to pass data to the CPU section 



101 through an internal data bus 104 by the following clock cycle to which the 
access request signal 102 concerning a lead was outputted from the CPU 
section 101. For this reason, clock control section 105c of the BCU section 105 
controls the read access demand from the CPU section 101, and the CPU clock 
112, extends the clock cycle of the CPU section 101, and guarantees arrival of 
data. That is, the standup time of the termination of the next clock cycle of the 
clock cycle by which the CPU section 101 advanced the read access demand is 
extended until the BCU section 105 outputs lead data to an internal data bus 104. 
[0027] Drawing 2 is the block diagram of the BCU section 105 of drawing 1 . 
BCU principal part 105a is prepared between an internal address bus 103 and 
an internal data bus 104, and an external bus 108, and a data latch, an input 
output buffer, a prefetch device, an aligner, etc. mainly constitute the data bus 
section and the prefetch control section. On the other hand, access-control 
section 105b consists of an access request maintenance device 1051 in which 
the access request from the CPU section 101 of drawing 1 is received and held, 
and a bus state generator 1050 which performs bus actuation corresponding to 
the access request held here. 

[0028] Clock control section 105c consists of a clock control signal generation 
means 1053 and the gate 1052. The access request classification held at the 
access request maintenance device 1051 is a lead, and when the bus state 



generator 1050 shows under bus actuation and the ready signal 109 becomes 
inactive further, the clock control signal generation means 1053 makes inactive 
the clock control signal 1054 which is the output, and returns the clock control 
signal 1054 actively just before [ termination ] the bus cycle concerned. The gate 
1052 intercepts passage of a clock 111 during the period when the clock control 
signal 1054 is inactive. 

[0029] Drawing 3 is the timing chart of the example of drawing 1 of operation. If 
the address of a lead place is outputted to an internal address bus 103 while the 
CPU section 101 outputs the access request which starts a lead by the CPU 
clock cycle CS 1 to a access request signal 102, as shown in this drawing, the 
BCU section 105 will start a lead bus cycle by the following clock cycle. And 
when the weight State TW is generated according to the ready signal 109 from 
access place equipment and the ready signal 109 becomes active, the data 
outputted to the external bus 108 from access place equipment are incorporated, 
it outputs to an internal data bus 104, and a lead bus cycle is ended. At this time, 
that lead data are decided on an internal data bus 104 counts from the CPU 
clock cycle CS 1 to which the CPU section 101 outputted the read access 
demand, and it serves as a clock cycle of four-piece beyond. For this reason, 
clock control section 105c has extended the period of the CPU clock cycle CS 2 
by extending the standup time of the next CPU clock cycle CS 2 of the CPU 



clock cycle CS 1 to which the CPU section 101 outputted the read access 
demand until lead data are decided to an internal data bus 104. 
[0030] In addition, the example of drawing 2 shows the example to which the 
CPU section 101 outputted the light access request following the read access 
demand, and the CPU section 101 is outputting the access place address to the 
internal address bus 103 in falling of this CPU clock cycle CS 2 while outputting 
a light access request in the standup of the next CPU clock cycle CS 2 of the 
CPU clock cycle CS 1 which advanced the read access demand. The bus cycle 
concerning this light access request is immediately started after termination of 
the lead bus cycle preceded as shown in this drawing. As for the BCU section 
105, this light bus cycle generates the weight State TW according to the ready 
signal 109 from access place equipment, and unlike a lead bus cycle, it usually 
passes along the CPU clock 112, and it is supplied also in the meantime. 
[0031] Drawing 4 is the block diagram of another example of this invention. The 
point that this example is different from the example of drawing 1 is in the point 
which also controlled the supply clock to BCU principal part 305a while 
controlling the CPU clock 311 like the example of previous drawing 1 in clock 
control section 305c to the 1st, and access-control section 305b is in the point of 
having been made to carry out queuing control, without being based on a ready 
signal from an external device the 2nd. For this reason, unlike the example of 



drawing 1 , a store 306 and the ready signal from the circumference function 307 
do not exist. 

[0032] Drawing 5 is the block diagram of the BCU section 305 of drawing 4 . The 
BCU section 305 consists of BCU principal part 305a, access-control section 
305b, and clock control section 305c. BCU principal part 305a is the same as 
BCU principal part 105a of drawing 1 . In addition to the same bus state 
generator 3053 as drawing 1 , and the access request maintenance device 3054, 
access-control section 305b is equipped with the address decoder 3051, the 
weight register 3052, and the comparator 3055. 

[0033] The number of the weight State which corresponds by the address 
decoder 3051 which decodes the address when the number of the weight State 
according to the access rate is set up by each address mapping of storage 306 
and the circumference function 307 and the address of access place equipment 
is outputted to an internal address bus 303 is read from the weight register 3052 
to the weight register 3052, and it is added to one input of a comparator 3055. 
The bus state count (value which shows whether it is a how many current bus 
state) which the bus state generator 3053 outputs is added to the input of 
another side of a comparator 3055, and a comparator 3055 compares both and 
outputs the comparison result. The comparison result which this comparator 
3055 outputs is equivalent to the ready signal 109 in the example of drawing 1 , 



and the bus state generator 3053 generates the weight State in a bus cycle 
based on the comparison result from a comparator 3055. 

[0034] On the other hand, clock control section 305c consists of the gates 3056, 
3059, and 3061 and a clock control signal generation means 3057. The clock 
control signal generation means 3057 is based on the comparison result of a 
comparator 3055, the access request classification currently outputted from the 
access request maintenance device 3054, and the bus working signal currently 
outputted from the bus state generator 3053. the clock control signal generation 
means 1053 of drawing 2 — the same — access request classification — a lead — 
it is - a bus, when it is working and the comparison result of a comparator 3055 
showed the inequality The clock control signal 3058 which is the output is made 
inactive, and the clock control signal 3058 is actively returned just before 
[ termination ] the bus cycle concerned. During the period when the clock control 
signal 3058 is inactive, the gate 3056 is intercepting passage of a clock 310, and 
controls the CPU clock 311. 

[0035] Moreover, as for the gate 3059, the comparison result of a comparator 
3055 makes inactive the clock control signal 3060 only whose period when the 
signal which shows an inequality and shows a weight State period from the bus 
state generator 3053 is inputted is the output. During the period when the clock 
control signal 3060 is inactive, the gate 3061 is intercepting the notice of a clock 



310, and controls the clock 3062 to BCU principal part 305a. 
[0036] It is as follows when actuation of the example of drawing 4 is explained. 
When it operates considering from the standup of the CPU clock 31 1 to the next 
standup as one clock cycle and access to storage 306 or the circumference 
function 307 is needed, the CPU section 301 activates a lead and the access 
request signal 302 including the classification of a light synchronizing with the 
standup of the CPU clock 311, and outputs the address which serves as a 
candidate for access synchronizing with the next falling of the CPU clock 31 1 to 
an internal address bus 303. And at the time of read access, data are received 
from an internal data bus 304 at the termination (at that is, the standup time of a 
clock) of the next clock cycle of the CPU clock 31 1 . That is, the CPU section 301 
ends read access by two clock cycles. Moreover, at the time of light access, in 
falling of the next clock cycle of the CPU clock 311, data are outputted to an 
internal data bus 304, and light access is finished. That is, the CPU section 301 
also ends light access by two clock cycles. 

[0037] Access-control section 305b of the BCU section 305 starts a bus cycle 
from the access request signal 302 from the CPU section 301, and the address 
outputted to the internal address bus 303, and outputs the data of an internal 
data bus 304 to an external bus 308 at the time of a light. 

[0038] By the bus cycle which the BCU section 305 generated, after fixed time 



amount progress according to the processing speed of self-equipment 306, a 
store 306 outputs data to an external bus 308 at the time of read access, and 
incorporates data from an external bus 308 at the time of light access. Moreover, 
by the bus cycle which the BCU section 305 generated, after fixed time amount 
progress according to the processing speed of self-equipment, the 
circumference function 307 also outputs data to an external bus 308 at the time 
of read access, and incorporates data from an external bus 308 at the time of 
light access. 

[0039] If the number of the weight State according to storage 306 and the access 
rate of the circumference function 307 is held to the address mapping of storage 
306 and the circumference function 307 and, as for the weight register 3052 of 
access-control section 305b of the BCU section 305, the CPU section 301 
outputs the lead place address to a read access demand at an internal address 
bus 303, the number of the weight State which corresponds with the output of an 
address decoder 3051 will be read from the weight register 3052 to a 
comparator 3055. This number of the weight State is compared with the bus 
state count from the bus state generator 3053 in a comparator 3055, and that 
comparison result is notified to the bus state generator 3054. The bus state 
generator 3054 extends bus actuation until a comparison result shows 
coincidence. And the clock control signal generation means 3057 and the gate 



3056 of clock control section 305c are extended until lead data decide the low 
level of the CPU clock 31 1 in the next clock cycle of the clock cycle by which the 
CPU section 301 advanced the read access demand on an internal data bus 304. 
[0040] Moreover, the gates 3059 and 3061 of clock control section 305c 
intercept the clock 3062 to BCU principal part 305a during the period of the 
weight State in the bus cycle which generates access-control section 305b. 
Thereby, the power consumption of BCU principal part 305a in a weight State 
period can be stopped. 

[0041] In addition, if a weight State period vacates, since a clock 3062 will 
usually pass and will be supplied, BCU principal part 305a can resume the usual 
actuation. 

[0042] Drawing 6 is the timing chart of the example of drawing 4 of operation. If 
the address of a lead place is outputted to an internal address bus 303 while the 
CPU section 301 outputs the access request which starts a lead by the CPU 
clock cycle CS 1 to a access request signal 302, as shown in this drawing, 
access-control section 305b of the BCU section 305 will start a lead bus cycle by 
the following clock cycle. And the weight State TW is generated according to the 
access time of access place equipment, and the data outputted to the external 
bus 308 from access place equipment in the State just behind the weight State 
TW are incorporated, it outputs to an internal data bus 304, and a lead bus cycle 



is ended. At this time, that lead data are decided on an internal data bus 304 
Since the CPU section 301 counts from the CPU clock cycle CS 1 which 
outputted the read access demand and serves as a clock cycle of four-piece 
beyond, clock control section 305c By extending the standup time of the next 
CPU clock cycle CS 2 of the CPU clock cycle CS 1 to which the CPU section 301 
outputted the read access demand until lead data are decided to an internal data 
bus 304 The period of the CPU clock cycle CS 1 is extended. 
[0043] Moreover, clock control section 305c suspends the clock to BCU principal 
part 305a during the period of the weight State TW in a lead bus cycle. 
[0044] In addition, drawing 6 shows the example to which the CPU section 301 
outputted the light access request following the read access demand, and the 
CPU section 301 is outputting the access place address to the internal address 
bus 303 in falling of this CPU clock cycle CS 2 while outputting a light access 
request in the standup of the next CPU clock cycle CS 2 of the CPU clock cycle 
CS 1 which advanced the read access demand. The bus cycle concerning this 
light access request is immediately started after termination of the lead bus cycle 
preceded as shown in this drawing. Although, as for BCU principal part 305a of 
the BCU section 305, this light bus cycle has also generated the weight State 
TW, the clock 3062 to BCU principal part 305a stops in the meantime. However, 
it usually passes along the CPU clock 31 1 , and it is supplied. 



[0045] In addition, "Hold RQ Sampling" shown in drawing 6 shows a bus 
surrender demand. A bus surrender demand is the signal inputted to the BCU 
section 305, when other external units use an external bus 308, and when this is 
received, after the BCU section 305 inhibits generating of a new bus cycle and 
disables an output buffer, it delivers, and it outputs a comprehension signal 
(Hold Ack). When this bus surrender demand is generally sampled in front of 1 
clock of termination of a bus cycle and that bus cycle is completed after 1 clock, 
the BCU section 305 controls starting of the following bus cycle, and it is Hold. 
Ack is outputted. By this invention, at the sampling time of a bus surrender 
demand, since the clock is supplied to BCU principal part 305a, when a bus 
surrender demand is detected in "Hold RQ Sampling" of the beginning of 
drawing 6 , generating of the bus cycle concerning a consecutive light is 
inhibited. That is, it is possible to lose the delay of a response to a bus surrender 
demand, since [ on the other hand, ] the clock of the BCU section has stopped in 
the part which indicated "Hold RQ Sampling" of drawing 6 with the conventional 
technique of stopping the clock to CPU - the BCU section - Hold RQ cannot be 
inputted, but the following bus cycle will be started, and the response to a bus 
surrender demand will be delayed. 
[0046] 

[Effect of the Invention] According to the data processor of this invention 



explained above, the following effectiveness can be acquired. 

[0047] Since the clock to the CPU section is suspended until the read access 

demand of the CPU section and the BCU section output input data to an internal 

bus, the power consumption of the part CPU section decreases. If it takes into 

consideration that the circuit scale of the CPU section is generally several times 

the BCU section, reduction of the power consumption of the whole CPU will be 

attained. 

[0048] At the time of the light access request of the CPU section, since a clock is 
usually supplied to a passage regardless of actuation of access place equipment 
to the CPU section, the processing speed of the CPU section does not fall. 
[0049] Since the BCU section is operating also during a halt of the CPU section, 
the delay of a response to a bus surrender demand can be lost. 
[0050] Although it is necessary to also change the synchronousr control of the 
CPU section in the conventional technique of drawing 10 which gave the 
queuing function to both the CPU section and the BCU section when actuation of 
the BCU section is changed since the synchronization with the CPU section and 
the BCU section is performed by the bidirectional signal control Since the 
queuing control function in the CPU section does not need to become 
unnecessary and it is not necessary to take a synchronousr control into 
consideration only by a clock period changing for the CPU section by this 



invention, It becomes unnecessary to change the design of the CPU section also 
to the design change of the BCU sections, such as separation of an address 
data bus, and built-in of a cache. Moreover, since a queuing control function is 
not needed for the CPU section, it becomes reducible [ the gate number of the 
part]. 

[0051] With the configuration which suspends supply of the clock to the BCU 
principal part during the weight State period in a bus cycle, reduction of the 
power consumption of CPU is possible much more. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is the block diagram of the BCU section in the example of drawing 



1 . 

[Drawing 3] It is the timing chart of the example of drawing 1 of operation. 
[Drawing 4] It is the block diagram of another example of this invention. 
[Drawing 5] It is the block diagram of the BCU section of the example of drawing 
4 . 

[Drawing 6] It is the timing chart of the example of drawing 4 of operation. 
[Drawing 7] It is the block diagram of the conventional technique. 
[Drawing 8] It is the block diagram of the conventional technique. 
[Drawing 9] It is the block diagram of the conventional technique. 
[Drawing 10] It is the block diagram of the conventional technique. 
[Description of Notations] 

100 -CPU 

101 - The CPU section 

102 — Access request signal 

103 — Internal address bus 

104 — Internal data bus 

105 « The BCU section 

The 105 a— BCU principal parts 
1 05b — Access-control section 
1 05c — Clock control section 



106 - Storage 

107 — Circumference function 

108 — External bus 

109 — Ready signal 

110- Clock generation section 

111- Clock 

112- CPU clock 
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F7£-feXB#tc{±y1.gp^X 1 OS'xf-^^U 7 
-f h7^-feXB#tC«^g|3/^X 1 0 8*'6f- 

— M^l 0 9«f7^fi'7'li:t5 o 
[0 0 2 5] BCUgPl 0 /SX-tf-r^WC&ttS 

xf- Mcfc^TUf^— i o 9<Dttm*-y-y7v 

£fc> I/f-f-Mi0 9* , 7i'f^7li:S 
*^t»7U 'J-FT-^-feXNffCHfiBttSlll 0 6* 

fe»ijaia«ii6 1 o 7 fr^gp^x 1 o 8 i;tHA?nftf 

— ^J&EtO&A/ertgP-r— #'*X 1 0 4 fettle U ^X 

*M*/i/**7-*-*. 

[0 0 2 6] H&jZBLfcfcMcC PUgPl 0 1 Ii2^n7 
^tM^l/TU — F7^-bX^riis|7-r5«)T, BCUgp 

1 0 5liC PUgpi 0 1 A->F>U — Ftc^^T^-bXS 
sRff^i 1 0 2^ffi^l^nfc^:©^D-y^+J-^^;l/T*C P 
Ugp 1 0 1 fcrtSB-r-*'** 1 0 4^ilLT-r-^?:ji 
■TiWI*'**. £<Dfzib, BCUgPl 0 5<D*uy*m 
f?gP 1 0 5 c ti, C PUgPl 0 1 frZ<DV — YTZ*L7* 
S*B# S CPU^D7!>1 1 2^$iJ®JLT, CPUgPl 

■T^o BP'S, CPU8B1 0 ltf'J — FT^-feXgjRfctb 

&-6±# t) Bf B C U gP 1 0 5 'J - Kf-f^rt 

gp-r-^^x i o 4fcttj*ir*^s?ffi«-rSo 

[0027] m2«:0 1 ©B C UgP 1 0 5<D^n>y^g| 
BCU±ggPl 0 5 a«F l 3gP7 FUX^X 1 0 
Sfe.fcD'rtgp-r— ^X 1 0 4 fc^gP^X 1 0 8 t<Dffl 
fcggtt^tu -7— #^>y^, AtHyVW^r, 7U.7i 
y^-flMS. 77-ft^ ±tc-r-*MXgp:fc«fct>Vy7 
x-y^n^ho-^gp^rfflfiR-rSo ffi73, 7^-trXfrJffl) 
gP 1 0 5 bli, O 1 (DC P UgP 1 0 1 *^<D7^-t?X^ 
***»MH-Tfia«-r*7*-t^H5R«l*l««l 0 5 1 
t, dCtc^Jf^tifcT^-bXS^fcMJEC-rS^^XRiflF 
Srff h^x^U— # 1 0 5 0 tt'SiStl 



[0 0 2 8] * P -y *fflWBP 105cli, yny ^ftljffll 

m^BR^a io53ty-no52 tt«^n 

So ^n-^fflif^WSl 0 5 3^ 7^-trXg 

j&vmwMi o 5 1 fc«#snfc7*-t**E#«sutfy 

— FT'fet), MXX-r— hv'x^U— * 1 0 5 OftVSX 
IMW^U MlCbTV-fl^tl 0 9AW^f^y 
fC*-pfcB#^T% ^OttJ^T-feS^D-y^^JSPM^l 0 
5 4*#7'*'r-r7fcU SK^X+^*;l/©ifeS7BflBSI 

ictuytfflfflmm o 5 4%7^-ri-^cM'r o y— 

h 1 0 5 2 li, * o v 9fflfflm*5 1 0 5 4 *>^7 ^7-r 
7<DmM$>, ^7D-y^l l 1 ©jlififcifiW-TSo 
[0 0 2 9] B3tiBl ©HM0J©ttft*-f 

— hT'$>S 0 (Rl0(c^-r«t-5fc, CPUgPlOltfCP 
U^o«y ^-tfM^l/C S 1 T'J— Ffcjb^57^-feXS 
*£7^-feXg5}<{I*t 1 0 2fi:Hi*-r*4:«KU-F5fe 
©7KU7*rt»7KU7/Wl 0 3KWAt5i:, B 
CUgpi 0 5ti&0*ny ^-f^lz-pll— K'WM 
^;l/*Saft-rSo ^LT, 7^-feXyt^B^?>(DU-7V 
-fl^ l 0 gtlStTfX^ f-X-7- hTW£f§££ 

K>, 7<7-bXycS«*^y1-gP^X 1 0 8lcmt}Ztltc"f 
-^«TlXt)jiA,T*rtgP-r— $"SX 1 0 4fc|±S^U, y — 
K/^^^/U*»7-rs. COtt, F^gp-r-^^X 
1 0 4±£y-F7*-##5fe£T3<£>«^ CPUgPl 0 
1 ^y-F7^-fcXS^tt!7JLfcC PU^O'^^ 
*;UC S l fr&»*T 4 ffi$fc©*n<y*1M' 
£>„ cnfcHb. tuytfflmffil 0 5 c«, CPUgPl 

o i ^y-F7^-fexs**m^Lfcc pu*n>>/ ^•y- 
-r^;i/C s i <d&.(Dc pu^D^m^c s 2©iz: 

*.±^0B#^^, ftgPf— */SX 1 0 4tcy-F7-# 

-(^JlC S 2 0MIW^5gSUTV-'i> 0 

[0 0 3 0] 0 2OffM«y— F7^-feXE*fC«E 

V^T^-T h7^7-tXS5t<^C PUgPl 0 1 *<tU^J UfcCT 
^ITfct), C PUgPl 0 1 fiU— F7*-tXffi#* 

ttiLftc PU7D7 ^-y-^^yi/c s i o^oc pu^d 

>y^-9-f £/l/C S 2<Dtt±&W7'f h7^7-bXS5)< 
^fcbi7^-rSi:tt(C|5lC PU^D^i'^l'^C S 2 03i 
■5T*^T-7^-feX5fe7 FUX^rF*3gP7 FUX^X 1 0 
3^C^ti^JLTV^i)o COy-f h 7 ^-trXSsfcfCfrfr^/S 
x-t-T ^;l/fi|W)0^^-r i a icftfrr 5 U — FMXit'f 
*yb©»7&lcifi-5fc:BH&&Sft3. COy-f h/^X^i' 
^y;l/T'tBCUgPl 0 5fi7^7-feX^B^e>cOUT : V 
-ft ^ 1 0 9(C^SCT^X-r hX-r- h TW^4t§ 
A\ y-F^X-y-^^;l/i:{±S^ , y, ^tOHtctCPU 
*P77l 1 2(ijlSilD«$S*nSc, 
[0 0 3 1 ] @4 «*aW<OgUOSI«l0»lO^ , n 7 707? 

£5. c<Dnmmt>m 1 osiweiifcffla-rs^tt, ^ 1 

{C. 707 ^SlJffllgP 3 0 5 c fCfcV^T CPU7P773 
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i i fcftoei i (DnmrntmrncmmTztmc bcu 

3E^3IS 3 0 5 a '\<0«*e^ D -y * feSs!]©?" 5 «fc 9 b/c 

0, Rflg£fcB3 0 6te«kr/JB2!8!lt£3 0 7^6OUf-f 

[0 0 3 2] 13 5 1*0 4 CD B CUSP3 0 50yD-y^|2| 
T'feSo BCU3P3 0 5H:, BCU±gg|$3 0 5 a, 7 
*-feXfWS=Pg|3 3 0 5 b te«fcr/£ n >y 3 0 5 cT* 

MSft^o B CU£^g|53 0 5 alii 1 OB CUil 
g|5 1 0 5 a ^IWJCT" <&<§>., 7 ^-trXffrJffllg|3 3 0 5 b«\ 
El 1 fcl^ifcAXX-r—Fi^x^l'— £ 3 0 5 3te<fcr/ 
7^-feXS5l<{S^a«3 0 5 4fcjjD*., 7FWf3- 
^3 0 5 1, ->x>f M^X*3 0 5 2te.tr/ittSS83 
0 5 5*iI*.T(/>-5o 

[0 0 3 3] ->X^ h U2/"X2 3 0 5 2 fC», *Ett££K 
3 0 6, jgffll&ffi3 0 7 CQ#7 FUXfcfjStC, fOTi' 

•trxjsffitcjsufc^x-i' hxx-htsc^aa^^nTte 

l*|gP7 F 0 3(C 7* ■feX5t^S<D7 FU 
7tflUASnftt*, fO/ F UX4r3 — Kf 57 F 
0 5 1 tCckoTf^-r^x-r' hxf- 

nwwfu^so 5 zti^mfrmznT, it 

mm 3 0 5 5©-77CDA;Mg*£n3„ fct«S3 0 5 
5©{ft/jCDA;fo&C{±, /UXf-hy"i^l/-^30 5 

Xr— hT?feS*^^-r«D Jb^PA&nTteO, tb^§§ 

305 5ttws*jt«u ^©it^am^m^f s 0 c 

©it«83 0 5 5<DfcH*ff 5Jtt«S*M:BI 1 ©^fflffilfc 

teits^f-m^i o 9tfi-p$o, ^xx^-h 

■^i^l/-^3 0 5 3tiit&8§3 0 5 5fr€>©itlB8BS 
[0 0 3 4] flfcGr, 7 p -y ^flJWSP 3 o 5 c it, Y—h 

3056, 3059, 3 0 6 1 t, -y 5Wmt*%%. 
j£¥£g3 0 5 7 tt«?nT^§„ *u-y ?ffl«Pflm 
±fi£^f&3 0 5 7tt, tbt$tg§3 0 5 5<DS±m£MtT? 
■bXS*fflKp«l«3 0 5 4fr&a2j£nT^S7*-teX 
SsRIiBiJt/^XX^— h->*x^-Ix— ^ 3 0 5 3^e>tb^3 

uwnsM^a 1053 fci^mic 7^-trxs^asij 

^'J-Ktfcot/Wlff'fT'feO, aoJttSES3 0 5 
X^^;l/©i^TP^C^n-y i7^mm^3 0 5 8*7 

^-C^klgi-fo y— h 3 0 5 6«\ tuytfamm^ 
3 0 5 8^f7^ri'7OfflW, *a-y * 3 1 OCDii 

[0 0 3 5] y- h 3 0 5 9t±, i±&§33 0 5 5 



-^3053^6r>x>r hx^-Fwra^-rm^A 

#3 0 6 0**7*7-^7*^. y-h 3 0 6 1 It, 

tuy^mmmm o 6 o^w^tv^diwp^ * 

0 5a tC^T 3 7D7?3 0 6 2 fcWJW-TSo 

[0 0 3 6] ra4O^jfi0ijo»f^*i{WSI"rsi:WTO«J: 
b\z.t£% 0 C PUg|33 0 HiC PU*a-y*3 1 1 (DtL 

t LTSSfts U IBH^K 3 0 6 3: fctiMlfflaftl 3 0 7 
»-r*7*-bX*jfcSfc-rS4:*, U-F. 
SU*^ty7<7-feXS5Rff^3 0 2*CPU*ny*31 

1 ©3£5±tf 9fcH83LT7*-r-<:7fc:U CPU7D 
773 1 l ©&©3i5T#DfcP»ibT7*HrXttfc£: 
£S7Fl'X*rtgP7FI-'X/<iX3 0 3tZ&t)?&o t 
L"T\ u-F7*-fexu#lc«\ CPU7P773 1 io 
^cD*a<y *-9--r*;KD^ (oj t> * a >y *cDj£-5± 
*^R#^) T«f-^AX3 0 4^P.7 ? -**StT^ 
£<, C PUSP3 0 ltt'J-K7ftX*2*ny 
7t-{7*T«7t5, $fc^-fh7*-feXP${Ctt, C 

PU7D773 l l co^co*a-y *Ht'i'*;l/CD5i^T*' s 
tJTN ftgPx— £^X3 0 4'vr-#*fcb;ftU 7-1" h 
7*-bX**|x.?) 0 BP*,, C PUS53 0 llt^-f Y7? 

[0 0 3 7] B C USI33 0 5cD7*-feXiWffllg|33 0 5 b 
«U C PUSP3 0 1 fr£>cD7*-t:Xg;£f§^3 0 2 fcft 
g|57 FI/X/W3 0 3tCt±i7 t J^nfc7 FUX£frP>MX 

*;i/*es&u H^f^ttrtgpy— ^/U3 o 4 

Of-^*^U3 0 8ttWf% 0 
[0 0 3 8] I2«^B3 0 6(i, B CUSP3 0 5*^fig 
Lfc/SX+r-r^/WcJ^T, g^B3 0 6<DMS32aic 

c rc-j&%mmfflkK , u - f 7 * -t xo^tc tt^s^ * 

X3 0 S^y-^^rffi^L, ^-T h 7 *-feXB#(Cl±ngP 
MX 3 0 **BlOatro Sfe, J?i22tiMg3 0 

F7<7-feXB#tC(iyi.g|5/^X3 0 8^\y— ^^ttiTtlL, 5 
h7*-feX^Ffct±y1.gB/^X3 0 8 t^^f—H^Ki )i 

[0 0 3 9] B C Ug|53 0 5 07*-trX$iJ^Ig|53 0 5 b 
CO^X-Y h U-v-'X^ 3 0 5 2ti, i21t^S3 0 6te«fcD' 
^15211^3 0 7CD7*-feXjggtCjSi;fc^X-r hXf- 
F»*s 8E«»K3 0 6teJ:r/Hia«fli3 0 7©7KU 
X*f*S*cfiMtUTte»?, C PUg|53 0 1 **U— F7*-fe 
XS5RB#tCF«3gR7 KUX/U3 0 3{C«J — F5fc7 FU-X 
^:m73-r^i:. 7 KUXfn- #"3 0 5 1 Offltlia!) 
*f*Sf 3*X^ hX5^- h»*^X^ h lx->-X* 3 0 5 
2A^itt5f§3 0 5 5{cM»m^n^> 0 ClcD^X-YhX 
X— hSSC«it«?g§3 0 5 5fCteV>T, MXXx— hv?x 
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*©Jt«tS«*V^^f — h^i*U-?3 0 5 4 
fCilft^n&o ;UXf-h^"i^U-^ 3 0 5 4tiJ± 

zmmffi 30 5 ceo ■> my tumms-is.^®. 3 

0 5 7fc±t/y- h 3 0 5 6fcS\ CPUffi3 0 1*"J- 
K7 2 -tr Xg5R£:th Lft^D»;W^ /l/O&O £ p >y 
ZV'ftMClsifZC PU^07^3 1 1 ©p<i7U^;l/ 
U-Kf-^tfraf-^AX 3 0 4±.\cW£TZ> 

[0 0 4 0] Sfc, * a <y 3 0 5 c <Of— h 3 

0 5 9. 3 0 6 1 T^-bXffiiJ®g|5 3 0 5 b^fg^f 
^X+^^WCfettS-y-x^ h7f- B 
C U±gg|53 0 5 a'NCQ^a-y ^ 3 0 6 2 ^BUrT £>« 

gg|53 0 5 a©IiiftW^.5Cl;^?§o 
[0 0 4 1] &:|b\ ^h7f-M!BFItf$lt5t, 
^P-y^ 3 0 6 2;Wl^S9«3&£n?>fc46, BCU± 

sgP3 o 5 aimn(Dmff*m®-?z>cttf?z2> a 
[0042] meitm^cDmmmiomif^^ 

-h?^o |B]|gtc^«fe9tc, C P USP3 0 1 tfC P 
U^P-y ^■y-'f ^;l/C S 1 T*'J— FfCfrfr£7^-trXg 
5)<%7*-fcXg;W§3 0 2 (cttl^TS Fft 
(DT FU'X^F'ggRT KWXMX3 0 3tCtb7^-r^i:s B 
CU3P3 o 5CD7^-feX$iJ{SJgB3 0 5 b ti^CD^ P >y ^7 

^irX^BOT^-tX^-TAtcjtKCT'i'X-i' Wf- 
MW^M^ti", •y-x-YFX^-FTWIfi&cDX^- 
h(ct5V^T7^-trX$ i cS«^5.y1.g|5/^X3 0 8(ctH7^ 
nfcx-?£^D3M,T-rtgB-r-:?^X3 0 4{cm^ 
U 'J-F^X-9-'i'^;I/^7-r?>o ftgp-r 
-?/U3 0 4±fCV-FT ? -£#5»/£T£<D«:, CP 
Ug|33 0 1 A^U-FT^-tXSsR^rtB^LfcC PU^p 
■y^+r^^C S 1 fr£ifc*T 4{SftcD^7P>y ^tf^ 
tz%tz.#>. ?u-yt>Um%£3 0 5 c ti, CPUg|33 
0 1 tf'J — FT^-fcXS^ffi^LfcC PU707^ 
I'^l/CS 1 <D%.<DC PVi?uyt?V-<<t')lC S 2 <Dil 
■6±A^B#^^, rtgf5-r-*/<;X3 0 4tcU-Ff-'-£ 
tf6l;£-f3£T*5£fi-f SC^C^O, CPU^P-y^-9- 
^<7;I/C S 1 OJlW£r5£fiLTl>3o 
[0 0 4 3] ^P >y 7if§iJf|Jgi$3 0 5 c W\ U— F 

/^x-9--<^;utc*3^^'>x-r hxf- i- Twoffiriti, 

B CU3ESS53 0 5 a'NCD^P-y ?&»±?& 0 
[0 0 4 4] 06{i'J-FT^-tXS*tC^l/^T 
^7 hT^-feXll^C P USI5 3 0 1 ^m^jLfcWJ^ 
LT*5*K C PUSI53 0 Ui'J- FTi'-feXS^ttSL 
TcC PUi'D'yWWC S 1 <D^K(DC P U^P-y ^ 
S 2<Diz:-e±^0T-5'l' hT^-bX^5f<^m 
7^-r^i:«lc[RlC PU^P-y ^-Y^bC S 2coiz:^T 
A^DTT^-trX^T FUX£rrtg|5T F 1^X^X3 0 3 fc 



7 ^^{ilRlH^^-TJ; 5 fCyWf £ U— F/^X+^-Y 
t0^7^tcH^{cF^^nS o u©7-T b^X+f-1'^A' 
TfcBCUgP305<E>BC U±gg|5 3 0 5 ati^X-Y h 
7f-MW^I4LT^5^ ^-©ra, BCU£MSI5 
3 0 5 a'MD^P-y ^ 3 0 6 2ltW±^nXh^ 0 ffl 

u CPU7D7731 i irMnmK>mf^snr^^o 

[0 0 4 5] *t3, 064>fC^Lfc TH o 1 d RQ 
S amp 1 i n gj ^XB^^jg LgsR^To /^X 
B^ttzSLSsRii:, y1-g|5cDftilcoax -y h ft^gR/SX 3 0 8 

tt&m-rzm-ericB c ua$3 o s^wLA^-rsm^ 

T\ BCUg|5 3 0 Stii^^^^ii^tCtiir^^/^X 

icLtzmmimLTrnm^- (Hold a c k) *m 
£)?%o c(D/^z.BmmLmmz, — Astc^x-y^^ 

^<D^X^-f^)l^mTLfcm^\ BCU2I5 3 0 5 
li^O/^X-y-'f <7>1<D&M*WIML, Hold Ac k 

^m^-r^o *%Bj!Tti, ^xwimLmxwyy'v 

^B^TfiB C U±SSg|$3 0 5 a K ^7 P -y *7bM££&£ 

nT^zrztb, eu 0 6cd**;O£q tho 1 d rq 

S amp 1 i n gj tCfcU^T/^XB^lj-)S LS5t<*^t±l$ 

<Dmm*M<-?£ttfWZ:'&%o CtllcML, CPU 
^©^P<y^«rf#±^^^^*SffiT^> 0 6 CO l~H o 

Id RQ SamplingJ ZmifcLr^ftVlZ B 
C UgfcOi'P-y i?W?±LT^%rclb, B C USPliH o 

Id RQ*\t)?Z>£ ttf?2-f. yW'^V-ltfr 

[0 0 4 6] 

[0 0 4 7] C PUg|5cDU— FT^-feXS*^ BCU 
Xf} 7- * ^rt SP^X tc ttSX7 T ^ $ T' C P U gf$ 

^««7^*MftM-r§ 0 -MtcC P UgpcoislSS^^B c 
Ug|3co|ijfg-c?^^Ci:^#jaE-ri»i:> CPU^comft 

[0 0 4 8] C P Ua$<D^7 hT^-tX]g5|<B#{Cl±, T 
^-trXynS«cDtb^^M^^:<> C P Ug|5^tiil«)l K) 

i:^D7 ^w&srn^ fca6. cpu ^(ommmmm& 

[0 0 4 9] C PUgBcDf-fitcpfcB C UgP^Hft^UTV 
^>/c:i6> /^XB^lt!ffiLS5Rtc*f-r?>^cDil^^:^:<-r 

[0050] c p ugis*5cfct>*B c MWRyo\cn^t>^ 
mm^nrc^rcm 1 ocom^mwnc^Tit, c p ua? 

t B C UgPtcOIWI^li^TjInlcoff^-SijaST-fT^n^fc 



46, B C Uffivmfttfi&niCft-z rcmS, C P Ug|5<D|p] 

ic&v%ft%&t>^}fflmmtf^mcrj: 9, c p umc 

•V-y>'i©rtjSc^tDB C Ug|5(Da9ftSSfcWL.Tt>C P 
UgRO^It^ST^i&MtfSK&So CPUgIS 

icft^&fr-eummmzi&mt l&i^c tfrz, ?<dk 

[0 0 5 1 ] s^V-l ■ZMOSlfZ'y^ hXf-hffi 
ffi$>lC B C U^g^tO^a -y ^©WS^ffih-TS^ 
T-ii, <kt>-Jl, C PUCD^R*^0{S^BjfigT-S 

So 

[0fficoffi#&tSMI 

[0 1 ] HifiSPtO-7*o-y ^ElTrfe^o 

[EI 2] 0 1 cDjySWcfctfSB CUg|5©^n-y yif 

[0 5] 0 4O^SS^J©B C UgpcD^n-yi'STfe^o 
[0 6] 0 4Oft;^$|cQft{t*^5:^^-bT-& 
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[0 7] M*070 7^1T$S„ 
[0 8] i£5M5cD7"a>y^0T?&£,, 
[0 9] Vt*&ffi<D7u<y tmV&Z, 
[01 0] t£*KW<D:/a-y*0-<?££ o 
[ft^f©!^] 
1 00-CPU 

1 0 1 -c puas 

1 0 2 

1 0 3 - faBT Fl/XMX 
1 0 4 -rtffiv*— #/SX 
1 05-BC Ug|5 
1 0 5 a-BCUiSa5 
1 0 5 b - T^-trX^iJffllgP 
1 0 5 c-*ny ^flpjflpap 
1 0 6-I218SB 

1 0 

1 0 8— fl-SBAX 

1 0 fg !f 

1 1 0-*P-y*5g£gP 

1 1 1 •■•^n>y £ 
1 1 2-CPU*ay^ 
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[0 3] 
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